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LASER DIODE, INC.

SCW-1300 SERIES

1300nm Single Mode
Pigtailed Lasers

FEATURES

InGaAsP Buried Crescent

Low Threshold Current

Hermetically Sealed Package

Extended Operating Temperature Range
Intemal Thermo-Electric Cooler

intemal InGaAs Photodetector

Wide Modulation Bandwidth

Polarization Preserving Fiber Option
Excellent for Analog and Digital Application
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The SCW-1300 series consists of a high performance,
INGaAsP buried crescent laser chip coupled to a single
mode fiber pigtail. The low threshold laser offers high
coupled powers and modulation bandwidths of up to
1.5 GHz. A high temperature chip purge and burn in
guarantee tong laser lifetime. The epoxy free, hermetic
packages offer excellent coupling stability.

sink or in a variety of hermetically sealed 14 pin dual in
line or butterfly packages. These packages contain an
intemal pettier cooler, a precision thermistor and a back
facet INGoAs monitor diode,

The lasers may also be pigtailed to polarization
preserving fiber, Custom packages are aiso available
upon request.

The lasers may be supplied as a chip on copper heat

ELECTRO-OPTICAL CHARACTERISTICS AT 25°C

Parameter Symbol Min. Typ. Max. Units
Laser Emission Wavelength *(1) A 1270 1300 1330 nrm
Spectral Width AA o 3 5 nm )
Threshold Current lth 10| T2 50 mA
Drive Cumrent above I, to reach T ‘ T
Rated Output Power len 20 40 mA
Forward Voltage Ve 12 | 48 Y
Rise Time Te | 05 10 nsec
Fall Time Te N _ |05 10 nsec
Output Power Py
-Fom Chip 50 mw
-Option 001 {25 sl
-Option 002 05 mw
-Option 003 1.0 mw
-Option 004 20 My
Operating Temperature Range To 20 +70 °C
Storage Temperature” . | T4 1180 °C

"1 Other wavelengths available upon request.
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—— BACK FACET MONITOR DIODE

Parameter Symbol Min. Typ. Max. Units
Monitor Photocument at Rated
__Qgigl.it_!?ower (5 50 HA
~ Dark Current at -5V ~ 30 nA
Capacitance 20 - pF
Rise/Fall Time i 20 nsec
Photodiode Reverse Voltage 10 Y
——— THERMO-ELECTRIC COOLER AND THERMISTOR -
Parameter Symbol Min. Typ. Max. Units
Cooler Capacity AT 40 °C
Current Required_f_or AT Q.7 10 A
Voltage Required for AT 18 2.3 vV
Themistor Resistance 9.5K 10K 10.5K 0
Temperoture Coefficient of Resistance 4.4 %/°C
—— TYPICAL CHARACTERISTICS
Power vs. Current Curve Spectrum
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— TYPICAL CHARACTERISTICS -

Laser Tempaearaiure vs. Cooler Current
65 degreas C Case Temperature
100mA Through Laser at 1.9V
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— ORDERING INFORMATION

Thermistor Resistance vs. Temperature
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Resistance k-ohms

Part Number Description

SCwW-1300 Laser on Copper Subm

SCW-1301 "Longhorn Style”\14 pin Dual In Line
SCW-1302 High Profile

SCW-1303

SCW-1304

ith Internal Cooler, Thermistor, Back
Facet Monitor Diod& and Single Mode Fiber Pigtail

ith Internal Cooler, Thermistor, Back
Facet Monitor Diode and Single Mode Fiber Pigtail

High Speed Butterfly Package with Interal Cooter, Thermistor, Back Facet
Monitor Diode and Single Mode Fiber Pigtail

Low Profile Butterfly Package with Internal Cooler, Thermistor, Back Facet
Monitor Diode and Single Mode Fiber Pigtail

Cutpuf Power Options

001
002

003
-004

— PACKAGE DRAWINGS
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—— PACKAGE DRAWINGS
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—— LASER SAFETY ————

indium Gallium Arsenide Phosphide s o
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LASER DIODE, INC. LCW-1300 SERIES )

1300nm Multimode
Pigtailed Lasers

FEATURES

» InGaAsP Buried Crescent

P Low Threshoid Current

» Hemetically Sealed Package

» Extended Operating Temperature Range

P Internal Thermo-Electric Cooler

P Internal InGaAs Photodetector

» Multimode Devices for Reduced Modal Noise

> Other fiber Pigtails such as 62.5um and
100um also Available

¥ Excellent for Analog and Digital Application
ESCRIPTION
e LCW-1300 series consists of a high performance, The Iasers may be supplied as a chip on copper heat
\GaAsP buried crescent laser chip coupled to a multi sink or in variety of hermetically sealed 14 pin dualinline
wode fiber pigtail. The multi longitudinal mode or butterly packages. These packages contain an
>actrdm significantly reduces problems with modal internal peltier cooler, a precision thermistor and aback
oise. The low thrashoid laser offers high coupled power facet INnGaAs monitor diode.
nd modulation bandwidths of up to 1.5 GHz. A high T 1 . lod larizati
xmperature chip purge and burn in guarantee long he lasers may also be pigtailed to lpo or|zf_|'1 |oin
1ser lifetime. The epoxy free, hermetic packages offer preserving fiber. Custom packages ore also available
xcellent coupling stability. upon request.
LECTRO-OPTICAL CHARACTERISTICS AT 25°C
Parameter _ | Symbol | Min._ | Typ. | Max. | Units |
Laser Emission Wavelgqgth () A 1270 1300 1330 nm
Spectalwidth 1A - 3 5 1 Tnm
Threshold Current I 20 |80 ___mA
Drive Current above |, to reach
Rated Output Power Im 20 40 mA
Forward Voltage | \V: 1.2 18 \
Rise Time T - 0.5 10 __nsec
Fali Time _ Tr 0.5 10 _nsec_
Output Power Po
-From Chip 50 mw
-Option 001 10 mw
-Option 002 2.0 mw
-Option 003 40 mw
Operoting Temperature Ronge T 20 +70 °C
Storage Temperature Ts 400 T - +80 | T eCc T

"+ Other wavelengths available upon request

- LASER DIODE, INC. -
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— BACK FACET MONITOR DIODE \‘lﬁ _

/N

" Parameter Symbol Min. Typ. Max. Units
Meonitar Photocument at Rated
Qutput Power lo 50 LA
Dark Current at -5V 30 nA
Capacitance 20 pF
Rise/Fall Time 1 20 nsec
Photodiode Reverse Voltage 10 V;
— THERMO-ELECTRIC COOLER AND THERMISTOR —
Parameter Symbol Min. Typ. Max, Units
Cooler Capacity AT A0 °C
Current Required for AT 0.7 1.0 A
Voltage Required for AT 18 23 \%
Themnlistor Resistance 9.5K 10K 10.5K Q
Temperature Coefficient of Resistance -4.4 %/°C
— TYPICAL CHARACTERISTICS
Power vs. Cummrent Curve Spectrum
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)ICAL CHARACTERISTICS

Laser Temperature vs. Cooler Cunrent
65 degrees C Case Temperature
100mA Through Laser at 1.9V

Thermistor Resistance vs. Temperature
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DERING INFORMATION

Resistance k-ohms
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1 Number Description
N-1300 Laser on Copper Submoun
N-1304

"Longhorn Style” 14 pin Dual In Line with Internal Cooler, Thermistor, Back

Facet Monitor Diode and Multi Mode Fiber Pigtail

N-1302 (_ High Proﬁ!e 14 pm Dual In Line gfh Internal Cooler, Thermistor, Back
Q ode Fiber Pigtail

N-1303

N-1304

High Speed Butterfly Package with Internal Cooler, Thermistor, Back Facet
Monitor Diode and Multi Mode Fiber Pigtail

Low Profile Butterfly Package with Internal Cooler, Thermistor,

[Ru i A T A LRSI Rl R L | | UVV o) 3

Monitor Diode and Multi Mode Fiber Pigtail

tput Power Options

1 1.0mw
) 2.0mw
3 4.0mw
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—PACKAGE DRAWINGS
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Indium Gallium Arsenide Phosphidse lasers emit infrared radiation which is invisible to the human
eye. When in use, safety precautions should be taken to avoid the possibility of eye damage.

Do not $tare directly af the device or view an operating laser at close range. If viewing is required,
the beamn should only be observed by reflection from a matte surface utilizing animage converter

or by use of a suitable fluorescent screen.

LASER DIODE, Inc, reserves the right to make changes at any time as deemed
practical and/or necessary fo improve the design and to supply the bost

possible product.

Information provided is believed at this time to be accurate ond reliable. No
responsibllity is assurmed for its use, nor for any infringements on the rights of others,
* For further information on these products of LASER DIODE, Inc., please calk
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CAUTION
Use of controls or adjustments or performance of

result In hazardous radiation sxposurs.
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LASER DIODE, INC.

SCW-1500 SERIES

1550nm Single Mode
Pigtailed Lasers

FEATURES

» InGaAsP Buried Crescent

» Low Threshold Current

» Hermetically Seated Package

» Extended Operating Temperature Range

» Internal Thermo-electric Cooler

» Intemal InGaAs Photodetector

p Wide Modulation Bandwidth

p Excellent for Analog and Digital Application

CCDIDTIMN
LI RIT TN/

e SCW-1500 Series consists of INGaAsP buried

2sent laser diode chip with an emission wavelength
1550nm pigtailed to a single mode fiber pigtail. A

yh temperature chip purge and burn-in guarantee
g laser lifetime. The spoxy free, hermetic packages
er excellent coupling stability.

= lasers may be supplied as a chip on copper

heat-sink or in a variety of hermetically sealed 14 pin
dual in line or butterfly packages. These packages
contain an internal peltier cooler, a precision
thermistor and a back facet InGaAs monitor diode.

The lasers may also be pigtailed to polarization
preserving fiber. Custorn packages are ciso available
upon request.

N
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LECTRO-OPTICAL CHARACTERISTICS AT 25°C

Parameter Symbol Min. Typ. Max. Units
Laser Emission Wavelength A 1520 1550 1580 nm
Spectral Width AA 3 5 nm
Threshold Current Ith 10 30 mA
Drive Current above |, to reach
Rated Output Power Im 25 40 mA
Forward Voltage TTVE 127 20 v
Rise Time B R 05 |7 10 ] Tnsec |
“Fall Time TE | 057 10 nsec
Ourtpui Power T Po T T I
-Froim Chip .
-Option 001 05.2% ﬁw
-Option 002 0.5 mw
-Option 003 10 mw
Operaling Temperafure Range To 20 +70 °C |
Storage Temperature s -40 +80 °C

LASER DIODE, INC.




——— TYPICAL CHARACTERISTICS
BACK FACET MONITOR DIODE

]
Parameter Symbol Min. Typ. Max Units
Monitor Photocurment at Rated ] T N
Output Power D 50 LA
" ——
Dark Cument at 5V 30 nA
Capacitance 20 pF
r . O @ @O _ — PP - - . ! . o
Rise/Fall Time B 20 nsec
Photodiode Reverse Voltage i 1 10 v
| |
THERMO-ELECTRIC COOLER AND THERMISTOR
Parameter Symbol Min Typ Max. Units
Co Copacﬂy Ei 40_ - ' °C J
Current Re quueu for AT - 1 o7 1.0 A
Voltage Requlred for AT 18 | 23 v
| Thermistor Resistance 9.5 10K ) 'IO 5 Q
T;;Qﬂ;iure Confﬁ"'!n.n* of Re sisfan_c; o - g_fzif_ S %/°C J
Laser Temperature vs. Cooler Current
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'PACKAGE DRAWINGS -
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—— ORDERING INFORMATION = —— —_— _

Part Number Description

SCW-1500 Laser on Copper Submount

SCW-1501 “Longhorn Style” 14 pin Dual In Line with Internal Cooler, Thermistor, Back

— Faest Monitor Diode and Single Mode Fiber Pigtail

SCW-1502 High Profile 14ein Dual In Line with Internal Cooler, Thermistor, Back
——————— FacetMoniter Diode and Single Mode Fiber Pigtail

SCW-1503 High Speed Butterfly Package with intemal Cooler, Thermistor, Back Facet

Monitor Diode and Single Mode Fiber Pigtail
SCW-1504 Low Profile Butterfly Package with internal Cooler, Thermistor, Back Facet

Monitor Diode and Single Mode Fiber Pigtail

Output Power Options

001 0.25mw

-002 0.50mw

-003 1.0mwW

LASER SAFETY — .

LASER DIODE, INC.

Indium gallium arsenide phosphide lasers et o=
infrared radiation which is invisible to e e
human eye. When in use, safefy precausons g o iass window
should be taken to avoid the possibility of wye Tepe SOW-1500 Case Pig

ype e TS — o

damage.

,.30ma | 55mA p 5.0mWg 25 ¢
Do not stare directly at the device or view an S ili g"mwsm[ LASER RADIATION  AYOHD = :

operating laser at close range. if viewing s re- DIRECT £XPOSURE T0 BEAM.” e Po @ ———°¢
qu:red the beam should only be observeL by Wu, zmlﬁ\g%g _1% WATTS P Date af Mir

ool nm.
reflection from a matte surface utilizing an WAL N onanue LASER DIODE, INC.

image convertor or by use of a suitable =1 0O- This product conforma 1o DHEW

reguiation 21 CFR Subchapter J

rescent screen, —

c AU'"ON . Use of cormrols or adjustments or performance of procedures other than
those spexified herein may result in hazardous radiation exposure.

LASER DIODE, Inc.. reserves the right *> ~ake ~~anges at any time as deemed practical and/or necessary 10 improve the design
and to supply the best possible proa. -

Information provided is believed a- =~ s firme +5 be accurate and reliable. No responsibiity is assumed for ifs use, nor for ¥
infringements on the rights of others

*For further information on this produc* > o-~arscr . L3ER DIODE, Inc., please call

LASER DIODE, INC.
= MORGAN ELECTRONICS DMISION

1130 SOMERSET ST, NEW BRUNSWICK, NJ 08901 ,
w5 n om e (201) 249-7000 (FAX) 201-249-9165 (TWX) 710-998-057
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TL-1000 Series

L=

AR I =

DIGITAL FIBER OPTIC
LASER TRANSMITTER

3um-or3.55uh Laser Diode
.2 Volt Operation

» 20 Pin Package

* ECL or PECL Data Compatible

» SONET & HiPP! Applications

DESCRIPTION:

The TL-1000 Series is a line of laser based, digital fiber-optic transmitters used in high performance long wavelength
applications. The modules operate at NRZ data rates of 10Mb/s to 200Mb/s. Data input signal interfaces are
differential ECL or PECL compatible. The optical transmitter incorporates an uncooled, high reliability InGaAsP
laser diode coupled to a singlemode fiber. The coupling technique utilizes advanced laser welding technology
for stable performance over temperature. Optical feedback is incorporated to provide a constant average optical
output. Also included is circuitry to compensate for the change in the laser's slope efficiency over temperature.
The result is a highly stable transmitter to be used in high performance applications. The transmitter provides
a voltage calibrated optical power monitor, laser bias monitor and a transmit disable function. An internal “soft
start” circuit protects the laser from voltage spikes during power-up. These units are available in a compact 20
pin dual-in-line package with a terminated fiber pigtail. Matching digital receivers are available which, when used
together provide a simple to use, rugged, fiber optic link.

TRANSMITTER PERFORMANCE @ ¥, 25 C

PARAMETER Symbol ‘ Min \ Typ ‘ Max Units |
e : B
: i |
| Voltage Input-High Vo -1.025 0880 | -0.810 Volts
F | ! :
" Voltage Input-Low Vi - 1810 -1.700 -1.620 Volts
NRZ Data Rate! DR | 10 ‘ 200 Mbps |
Optical Wavelength? ' | :
TL-1003 A 1280 1310 1335 nmo
TL-1005 | 1520 1550 | 1580 1
[, . . : . }
‘ Power Supply? : ;
-5.2+0.25 Volts | 150 200 mA

Notes: ' Transmitters with higher dala rales are availabie. See model TL-1020 or consult the Sales Dept
2 Wavelengths with tighter lolerances can be specified

3 +5 volt only operation is available Rev 7/91b



TL-1000 Series

THANSMIT Vel PERFORM AT

Parameter Symbol Min Typ Max Units
Optical Power (Avg)34

TL-1003-013 or TL-1005-013 P, -13 -12 dBm

TL-1003-010 or TL-1005-010 -10 -9

TL-1003-008 or TL-1005-008 -08 -09
Extinction Ratio Ex 10 dB
Rise and Fall Time® t./t 15 ns
Spectral Widths AA 3 5 nm
Wavelength Shift? A /T 05 1.0 nm/°C

Notes: 3 Average power measurement assumes 50% duty cycle.

¢ Higher power options available. Consuit the Sales Department.

5 Measured from 10% to 90%

§ Measured at full width, half maximum.

7 Maximum shift of the peak wavelength per degree Centigrade

PIN DESCRIPTIONS

Voo & V.. -

Optical Power Monitor -
Laser Bias Monitor -
TX Disable -
Data Inputs -

Vbb -

In a negative ECL application, V,, is -5.2 volts and V.. is ground, as shown in the
circuit on the next page. In this case, the data inputs switch around V,, (pin 19) =
-1.3 volts. In a positive ECL application, V,, is ground and V. is +5.0 volts. In this
case the'data inputs switch around V, = +3.7 volts.

Provides a calibrated output voltage proportional to the average optical output. The menitor
voltage is referenced to V,,. A calibration value {optical watts/volts} is supplied with each
unit.

Provides a calibrated voltage proportional to the laser bias current.

When this pin is either grounded or remains floating, the transmitter will be enabled. When
this pin is connected to -5.2 volts, the unit will not transmit optically reqardless of the input.
ECL inputs terminated with 500} to -2 volts {or equivalent) for ECL applications or 501} to
+3.7 volts for positive ECL.

An output pin which can be used to operate the transmitter in a single-ended data input
mode. In a negative ECL application,| V,, = -1.3 volts. In a positive ECL application, V, =

+3.7 volts.

MECHANICAL/ENVIRONMENTAL

Operating Temperature

-20to +70°C

Storage Temperature

-40to +85°C

QOptical Connectorss

1 meter 9/125um fiber pigtail with FC/PC.

Dimensions

214 () x 1.14 (w} x 0.350 {h) inches
54.3 {}) x 28.9 (w) x 8.9 (h) millimeters

Notes: ® Other optical connectors are available.




TL-1000 Series

' . 52V
e U O 01 -
1.3 $ $ 130U l
DATA®
DATA » ..
82 g2 22 22 1
OPTICAL POWER MONITOR
MIN. BEND RAo-l:r 210 ! [T T1 v REFERENGED TO V,, (-5.2V)
1 10J
T T T T LT 1717
NOTES: R
1. ALL RESISTORS ARE IN OHMS -[ »L\ 0.1

2. ALL CAPACITORS ARE IN MICROFARADS
3. * - USE RESISTORS IN CASE OF EXCESSIVE
PULSE RINGING

-5.2Ve

Consult the sales department for positive PECL circuit diagrams.

BLOCK DIAGRAM

LASER DRIVE
BIAS SOURCE
DATA
DATA ) —_—
Z
B MONITOR
T~ | ASER PHOTODIODE
ENABLE »——————
BIAS
CONTROL
TEMPERATURE COMPENSATED
DRIVE CURRENT CONTRCL
OPTICAL

——=> POWER
MONITOR




PACKAGE SCHEMATIC AND PINOUT

2140

—

PIN #1

Vo .

e

N
~

1140 |
l A
7
PIN #20 /
[ 0.350{MAX)
1 = o

[ |

LI A |

‘J L 0.200 TYP

{
—J 1— L— 0.900 *I {
- - 0220

Dimensions are in inches.

ORDERING INFORMATION

TL-1003-013

T 14007 N4 0
1L TUUO~-U Iy

TL-1005-013
TL-1005-010

TL-1000 Series

PIN# DESCRIPTION
1,2,20 NO CONNECTION
3+, 4(-) LASER BIAS MONITOR
5891213 | Vo,

7.14 Ve,

10 NO CONNECTION
11 OPT PWR MONITOR
15 TX DISABLE

6,16 GROUND

17 DATA

18 DATA

19 Vio

1.3um TX, ECL, -13dBm (min, avg), FC/PC
1.3um TX, ECL, -10dBm {min, avg), FC/PC
1.55um TX, ECL, -13dBm (min, avg). FC/PC
1.55um TX, ECL, -10dBm {min, avg), FC/PC

TL-1003-008
TL-1005-008

Consult the Sales Department for [ higher power options
LI matching receivers

O alternate connectors

(7 higher data rates
O PECL interface
(1 special functions

Laser Safety - Indium Gallium Arsenide Phosphide lasers emit infrared radiation which is
invisible to the human eye. When in use, safety precautions should be taken to avoid the
possibility of eye damage.

Do not stare directly at the device or view an operating laser at close range. if viewing is
required, the beam shouid oniy be observed by refiection from a matte surface utilizing an
image convertor or by use of a suitable fiuorscent screen.

LASER DIODE, INC., reserves the right to make changes at any time as deemed practical
and/or necessary to improve the design and to supply the best possible product.

oy PRty iy e LY -

Information provided is believed at this time to be accurate and reliable. No responsibili
is assumed for its use, nor for any infringements on the rights of others.
For further informtion on this product or others of LASER DIODE, INGC., please call:

1.3um TX, ECL, -8dBm (min, avg), FC/PC
1.55um TX, ECL, -8dBm (min, avg)j, FC/FC

‘INISIBLE LASER RARIATION  AYODID
DIRELT £XPOSURE 70 BEAM
MAL PEAR POWER WAITS

WAYELEMGTH .. am
[1ASS Wit 1ASER PRODUCH

Lightwave Preducts Division 4 Qlsen Avenue - Edison, NJ 08820 908/249-7000 Fax 908/906-1559




Lasers P
Laser Module in Laser Module in
Longhorn Package Butterfly Package Microwave Laser
Laser Medule in Laser Module in
Receptacle Package Cylindrical-Pigtailed Package
Application Specification Configuration Model Suffix )
| o, . 7
i 2 o m
£ 2 3
‘ g  ¥> ob
| g | £¥.8%
T O 3EERE 5
) 5 E oz 7 £ 52EE 23 5 %
2L g £ £ c g cCrmep -t A
| 2% 9 = £ = g _ A S geza g 8 @ E g
882 |[§ B 3 g% &  sEfgm o 8% % B S5 i
EZ% = & © w S 5, 083 E 9 28 e & o E
oo ] P + v > -‘;‘;I.::o“"’°2-§- o v '€ s
i5%w 2 > @ a < EZ: aes®EL § wE (Y =& S U |
I - ‘o s £ L < S < doxc2m> £ £ 2 2 g ¥ = -
Base Model | ~ Z < [ s = w o e rr2ul D R z i [ w Description
QLMIST00 . 2 130 250 >4 >0.05 u " 002 052 062 072 DFB Laser
QLM38765- m 1 1300 1050 250100 11103 » L] N2 050 -050 052 Fabry-Perot
QLM3S8Ll-~ m 043 1300 <50 3.25.13 035  m e w02 050 081 057 Fabry-Perot RWG
QLM3SR10- n n2s 1300 <40 6.25-25 14 u B [ 002 0500 051 -052 Fabry-Perul RWG
QLM3S®I2ZT  w 05 13 =50 2.5-50 035 . " . 2002 -050 051 052 Fabry-Perot RWG
QLM3S813- 7 = ’ 11300 <40 T 0i0e w0 LI | 02 050 051 032 Tabry-Perot RWG
QLM3SR3S-  m Th25 1300 40 62325 0 14 m ) ® 002 050 051 -052  Tabry-Perot RWG
QLMIS860- m  w i 1300 <40 25-100 015045 m B 002 030 051 -052  Fabry-Perot RWG
QLM3S861- = m s 13000 <38 010-045 = L] S002 0S0 0 -050 052 T Fubry-Peroi RWG
QIM3§862° m  m Ve 1300 A0 40-160 T 012505 W w002 050 05T 052 Fubry-Perot RWG
QLM3SER2- L] 161300 540 allis0 02505 W o s Fabry Perot
QLM3S%00- ~  m 2 1307 2540 20 min 01-1 C . 061 -051*% Bandwidth 10 7 GHz_**
QI.M3S900- ] 2 1300 2540 20min_ 0.4-1 = w0z 052 Randwidth (o 10 GHz **
QLMISO00- = = > 136 2540 20min D) » L] 003 053% RBandwidth te 12 GHz ##
QI.M35900- L] T2 T 03540 20minoa-1 W m ona 0%4* Bandwidth 1o |5 GHz **
QIM3S9M- = 2 30 2540 0min o011 0m - m A5 -0ss* T T Bandwidih o 18 GHz **
QLMAME7T0- ~ m 25 130 205407 62,5250 00803 W - ® 002 050 051 -052 Fabry-Perol RWG
QLM55790- L] I 1550 7 5-507 204100 0.05-0.5 n = 002 050 -0al mv DFB laser chip
QLMSS876- [ * 0.5 1550 20-50  §0-50 021 " m B n 003 050 051 - Fabry-Perot RWG
QL MSS890- = T 1550 5-50 20100 00505 W T " 027050 051 . DFB taser chip
| 50 o0 1525 — T 0025:2) 2m T u -003 ENFA pump luser
QL OS50 . 60 o0 1528 T — ooes20 0w 006 . EDFA pump laser
QI.M98450- s T o9gn 1535 7 — T Ges20 0 om 07 " EDFEA pump laser
QLMYS475- » 750 980 1525 7 — 002520 ' m s T T EDFA pump laser
QLLMOS470- - B0 980 15257 — 00252077 = T ] Thone T T EDFA pump laser
Q1.M95470- = 70 980 15725 — 005207 0w T I EDFA pump laser
QLCISI00- = TTh2 T 06 <30 TSN s - B 002 0527067 072 Fubry-Peret
QLR35350- [ 0.2 1300 <3520 s T m B 002 tFCReeprie Gaist Fabry-Perot

*Super PO cornecin
PO e vear warvanty

Pretiminary Product Specifications:
1550 nei Esodated DB lasers for high-speed tolecom applications, 2 mW rated owpat power, L300 or 1550 wm wavelengih

Models QLM3S5811, 810, 812 & K13 only:

All models except QLM3S811, 810,812 & 813:
2201t +H5NC

Operming Tempermure Range:
Storage Temperature Range:

4

-40 1 +70°C

Opcrating Temperature Range:
Storage Temperature Range:

0 to +65°C
410 +70°C

AW =Ridue Wave L!ilu‘l
W R=Dustrehuted Feedbaok
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Package Diagrams
& Pin Connections

Uncooled, 14-pin DIL

Cooled, 14-pin DIL

14-pin DIL Longhorn Pin # Laser {Longhorn) Pin # Laser (Longhorn)
1 N i Cooler (+)
Flange: 9040, 280 100D 2 NC 2 NC
o300 ST e vor T T TONC NG
12 | _j— o0Dao LEET I 4 N 1 NC
J I D;T; Voo s ' 5 Case Ground 5 Case Ground
S PR L T e i 6 NC 6 NC
ujso_ * T 7“ - | (Bortom view 7 Monitor (+) 7 Monitor (4)
Tens 'rTrw) \ : °T3(°° . = ‘23‘1‘3 8 Monitor (-) ) 8 Monitor (-)
l , }L Fremmnnd A '.\ v 9 Laser (-) o 9 Laser (-) )
DRV i Y 6100 | 10 Laser {+). Case Ground 11 Faser (43, Case Groumd
i oo oz *n_r”? j p 4 ! I't NC I Thermistor
a i mm \‘. Y - ?:?S - 2‘,1;’ 12 N(“ ) 12 Thermistor
o - Fber Pigiail N 4 Stain Reliet Ronot 3 N(~ 5 I\.C "
5.0 14 NC 14 Cooler {-)
Uncooled, 14-pin DIL Cooled, 14-pin DIL
Pin # LED (Longhorn) Pin # LED (Longhorn)
! N | Cooler (4+)
2 NC 2 NC
3 L\!(‘ ‘ N(.
4 NC 1 NC - B
5 Case Ground Al Cuse Ground
i) N f NC
7 ONC i 77 NG
RNC ) i NC
Y o LED(Y T 4y LED (Y ST
10 LED i+). Cuse Ground 10 LED(+). Case Ground
l NC I Thermistor
12 NC 12 Thermistor
13 NC 13 NC
14 NC 4 Cooler {-} 7“_777 -
1d.=l'l:l'l “ll“.ﬂl’"-r FeI.. 4 PP L PUP I 1 TR T PPl LR PR | T N
S=pill Suttert Pin # i4-pin Butterfiy Laser in# 1i4-pin Butteriiy LED
| Cooler {+) | Cooler (+)
2 Thermistor ) 2 Thermistor
K} Monitor (-) K) NC
4 Monitor¢+y 4 N R ___
5 Thermistor. Case Ground ) 5 Thermistor, Case Ground
6 NC - 6 NC o
7 NC B . 7 ONC
& NC 8 NC
9 NC o 9 ONC - R
10 Laser (43, Case Ground 11 LED (+). Case Ground
1 Laser(-) B 11 LED (). Case Ground
12 NC N
13 Case Ground e 13 Case Ground
P 14 Cooler (-) 14 Cooler (=)
o R
Coaxial Lasers Pin # Coaxial Lasers
N N N | Laser Anode, Case Ground
wi 2 Laser Cathode (-)
FC Connactor 1_ 1430 ; 3 Momitar Cathode (+)
5 5970 H 3 Monmitor Anode ()
M8« 0.75 - : l
u e e MmN
B ! —_ ; oo 4
Il i fT B0 45 £
- o 1ok
B | I B S
| a7 | {H I :
L I - L i
i L4 4 g0 s
zz\—{fi]a'u‘i@[.]ﬂ
085 (MNBBI—+| 1|
54001 o) J——m 26 1M —



QLM3S700

1300 nm Isolated DFB Laser

Pin Connections
Thermistor

Thermistor

Laser Cathode, DC Bias (-}
Monitor Anode (-)
Monitor Cathode (+)
Cooler (+)

Cooler (-}

Case Ground, Laser Anode
Case Ground, Laser Anode
Case Ground, Laser Anode
Case Ground, Laser Anode
Laser Cathode, RF Modulation
Case Ground, Laser Anode
Case Ground, Laser Anode

fil

O 0N ON D

AL I3

14 Lasertron, inc. 1994 Product

{Top View)

] !
8 7

e
14 1
xit' &
%1 meter fiber

Guide

M Very high-speed digital transmission applications

B 2 mW rated output power

B 7300 nm wavelength

B /ntegrated optical isolator

B Cooled 14-pin "butterfly" package, single-mode fiber

Description

The QLM38700 is a DFB laser module with integrated optical isolator for very high-speed
digital transmission applications, such as 2.5 Gb/s SONET OC-48/SDH STM- 16 systems.
The cooled 14-pin “butterfly” package is configured such that the laser device. optical
isolator, coupling optics, and single-mode fiber pigtail are all mounted on the same
submount to allow stable performance over temperature.

- - -
Specifications
(Tiaser = 25°C, Tease = 0 t0 65°C, except as noted)
Rated Output Power, P (W) 2000
Laser Spectral Characteristics Mm Tyf - M?x
B ~ Wavelength (nm. mean, "\“C) o 77 1280 1335
‘gpec[ral width (nm 70 dB) T - o i
_ Side mode suppression ratio (dB) - 30 o
T)Encal isolation (dB) - ; s -
Laser Drive Characteristics | - I
Threshold currém (FA) T o - 30
_Output power at threshold (UW) - T 200
Modulation current (at P, mA) B o - 50
_Slope efficiency (P, pW/mA) B T 40
Input impedance (Ohms) T \W 25
Frequency response (GHz, -3 dB) T S s -
Monitor Photodiode Characteristics _ - o B
~ Monitor detector responsivity (uA/pW) o S Oi(g o

‘Monitor detector dark I (A}
Trd(,kmg error (dB, relative to 25°C)

Thermoelectrlc Cooler Characteristics

_ Voltage (VzéTj ey

Ordering Information

— - —Suffix— — - —
Base Model No Connector FC/PC Biconic ST
QLM35700 -002 -052 -062 -072



QLIVI3S81-
Series

Uncooled Lasers

16 Lasertron, inc. 1994 Product Guide

B Telecom access, junction and trunk applications
B Rated output powers from 130 pW to T mW

B High-reliability ridge waveguide laser chip

W 7300 nm Wavelength

B InAdiictrisctanddard narlama cin

- :nuu.)u_y-.)Lallualu IJaLI\ay ’ I
B No cooler or temperature control required

Description

The QLM3881-series laser modules are low-power. uncooled, 1300 nm GalnAsP devices
packaged in indusiry-standard 14-pin dual-in-line (DIL) flanged packages. The single-
mode fiber pigtail hasa 0.9 mm Hytrel coating. Pigtail is available terminated with optional
FC/PC, Biconic or ST connector. The QLM3S81-series is characterized over the tempera-
ture range O to 65°C. Four standard models address different performance requirements.

The QLM3S81-series laser modules are manufactured using proven production tech-
niques and materials, including laser-welded fiber attachment, and a hermetically-sealed,
strain-relief fiber assembly package. The conventional and proven ridge waveguide
(RWG) laser chip was chosen to meet aggressive performance and reliability objectives of
coolerless design.

Ordering Information

‘, Suffix ——M8M8 ——

|
Base Model No Connector FC/PC  Biconic ST
QLM35811 -002 -050 -051 -052 (130 uW version)
QLM35810 -002 -050 -051 -052 (250 uW version)
QLM35812 -002 -050 -051 -052 (500 uW version)
QLM3s5813 -002 -050 -051 -052 (1 mW version)




Pin Connections

1 NC 8 Monitor Anode (-)

2 NC 9 Laser Cathode (-) (Bottom View)

3 NC 10 Laser Anode (+), Case Ground . .

4 NC 11 NC ) Eseades

5 Case Ground 12 NC ) —

6 NC 13 NC t meter fiber 12 3

7 Monitor Cathode (+) 14 NC )
- |} -

Specifications

(Tiaser = Tcase = 0 to 65°C, except as noted)

QLM3S811 QLM3S810

QLM3S5812 QLM3s5813

Rated Output Power, P (UW)

130 250 500

1000

Laser Spectral Characteristics

Wavelength (nm, mean, 25°C)

128310 1320 128310 1320 1283 to 1320

1280 1 1320

Wavelength (nm, mean, 0 to 65°C)

1270 to 1340 1270 10 1340 1270 to 1340

1267 to 1340

Spectral width (nm, RMS) <3 <3 <3 <3
Spectral width (nm, FWHM) <6 <6 <6 <6
Spectral shift (nm/°C) <0.5 <0.5 <0.5 <0.5
Laser Drive Characteristics
Threshold I (mA at 25°C) ) <50 <40 <30 <i0 Absolute Maximum Ratings
Threshold I {mA at 0 to 65°C) <100 <90 <100 <90 Laser Element (T=25°C)
Threshold change with T (%/°C) <2.5 <2 <2.5 <2.5 Fiber-coupled optical power (mW) !
Output power at threshold (LW) <8 <8 <25 <50 Forward laser current (mA) 150
Modulation current (at P, mA at 25°C) 10 to 40 10 to 40 10 to 40 101040 Reverse laser voliage (V) 2
Slope efficiency (P/I, uW/mA at 25°C) 3251013 6.251t0 25 12.5 to 50 25 to 100 Reverse laser current (mA) 2
Slope efficiency change: (+dB, 25 1o 0°C) <1.5 <l <1.5 <l.5 Monitor Detector {T=25°C)
o (-dB, 25 to 65°C) <3 <2.5 <3 <2.5 Reverse photodiode photocurrent (mA) 1
Slope efficiency change (-%/°C, 25 to 65°C) <1.7 <1.4 <1.7 <l.4 Reverse photodiode bias voltage (V) 10
Forward voltage at P (V) ) <1.5 <1.5 <l.5 <1.5 __ Forward photodiode current (mA) 2
_ Series resistance (Ohms) <8 <8 <8 <8 Package
Optical rise/falltime (nsec, 10-90%}) <1 <1 <l <t Storage temperature (°C) -40 10 70
Analog bandwidth (MHz, -3 dB response) >800 >800 >800 >800 Operating temperature (°C) 0to 65
Monitor Photodiode Characteristics Lead soldering temperature °C) 260
Monitor detector responsivity (LA/pW) 03105 lio4 03105 0.1t00.6 Lead soldering duration (sec) 10
Monitor detector dark current (LA at -5 V) T <0.25 <0.25 - <025 <0.15 Fiber yield strength (N) 10
Tracking error (dB, relative to 25°C) <1 <0.6 <1 <1 __Fiber bend radius (mm, min.) 30
QLM3S810-002: TYPICAL CHARACTERISTICS
Laser Output Monitor Response Optical Spectrum
‘ o o o i ! (
250+ 0°C 25°C 65Cg 2501
! : !
< — 1.5- i
2 200 2 200+ ‘ | |
=3 = i ' |
3 > | 2z | |
2 ? | 2 £ 1
5 150! 3 150 g 10-
5 ' 5 ! v
g g :
5 1007 3 j k.
5 3 5 1007 & 0.5°
i
5 \ & |
~ i
50+ 1 ;
| 50 - ; ‘ |
! * 0.0~ !
F——t : . : L b e
0 20 40 60 80 100 0 100 200 300 400 500 1300 1310
Laser Drive Current (mA) Monitor Current (uA) Wavelength (nm)
Product Information/Lasers 17



B Analog/CATV performance QLM35860
B Fabry-Perot laser chip

B 7300 nm wavelength & QLM35882
B Cooled 14-pin DIL package, single-mode fiber Cooled Analcg Lasers

- -

Description

Lasers incorporating standard Fabry-Perot devices can be constructed and screened to give
good analog linearity performance. These modules represent an alternative to expensive
DFB lasers for use in applications such as transmission of a small number of analog video
channels. Typical applications in closed circuit television and return channels for CATV
systems require transmission of up to 8 high-quality video channels over distances of 12
kilometers. The laser chip is packaged in an industry-standard 14-pin longhorn DIL
package with a thermoelectric cooler and thermistor for temperature stabilization and a
GalnAs monitor detector for power stabilization. The lasers are coupled to single-mode
fiber pigtail using Lasertron’s unique laser-welded fiber attachment process.

Specifications

(Tiaser = 25°C, Tcase = -20 to 65°C, except as noted)

QLM3S860 QLM35882
Rated Output Power, P (uLW) 1000 1600
Laser Spectral Characteristics* Min  Max Min Max
Wavelength (nm. mean) 1285 1325 " 1280 330 Absolute Maximum Ratings
‘Spectral width (nm. RMS) ' 1.9 1.9 Laser Element (T = 25°C) ‘
Spectral width (nm, FWHM) ) 4 5 Fiber-coupled optical power (mW) 5
Laser Drive Characteristics ' Forward current (mA) ‘ 150
Threshold T (mA) 40 400 Reverse voltage (V) 2
Output power at threshold (UW) 35 50 Reverse current (mA) 2
Slope efficiency (P/I, tW/mA) 25 100 40 160 Monitor Detector (T = 25°C) -
Forward voltage at rated power (V) 1.5 ) .3y Reverse photocurrent {mA) 1
Series resistance (Ohms) ' ' 3 8 Reverse voltage (V) i 10
Monitor Photodiode Characteristics " Forward current (mA) T2
Monitor detector responsivity (LA/LW) ) 0.15 0.45 0.125 05  Thermistor o
Monitor detector dark [ (LA at -3 V) 0.15 0.15 Voltage (V) 5
" Tracking error (dB, relative to 25°C} -0.35 0.5 -1 I Current (mA) 2
Laser Temperature Range ] ' Thermoelectric Cooler o
Operating temperature range (°C) o 20 65 -20 65 Current (A) 1.5
Laser clement operating temperature (°C) 25 - 25 23 25 Voltage (V) 2
Storage temperature range (°C) -40 70 -40 70 Operating temperature (°C) -40 1o 70
Thermoelectric Cooler Characteristics " Package
Current (A) - ) 0.8 N 0.8 Storage temperature (°C) 4010 70
Voltage (V) ’ 157 I3 Operating temperature (°C) A0t 70
“Power (W) o 12" 1.2 Lead soldering temperature (°C) 260
Thermistor Characteristics Lead soldering duration (sec) 10
Tlaser at R = 10K Ohms (°C) ' 24.5 255 243 255 Fiber yield strength (N) 10
R at Tlaser = 25°C (K Ohms) 9.8 10.2 9.8 102 Fiber bend radius (mm. min.) T30
Analog Characteristics ) T B o
RIN (dB/Hz, measured at 350 MHz, Bias = 0.5 mW) -130
2nd order intermodulation, (dBc)** ' ' 55
3rd order intermodulation (dBcy¥* ' 60
3rd order intercept (dBm)** ' 30
Channel capacity (50-140 MHz) ' 8 )
Optical signal level per channel (uW) B 80 ~ Pin Connections (Boftom View)
~CNR (dBc, .2 MHz noise BW) o ' ' 50 1 Cooler (+) . 7 rl[
‘CTB (dBc) - - _?) 7 NC :5:1: eeseden)
CS0@dBo) - ] L . - BRI
Cross modulation distortion (dBc) S5 3 NC 1 meter fiber 28
""Bias current (MA. Pout = Pbias) 150 4 NC
RF drive level per channel (dBmV) ’ a 53 5 Case Ground
*Spectral Measurement Conditions:  Average Optical Power (ULW) ~ 800 6 NC
Modulation F/l'equ()ncy (MHz; 300 7 Monitor Cathode (+)
Temperature ("C) 25 A
=5 Tywo-tone measurements. F=350 MHz, F:=353 MHz, Po=0.75 mW, Modulation depth=30%, No fiber loss. 8 Monitor Anode (-)
9 Laser Cathode (-)
= L 10 Laser Anode (+), Case Ground
Ordering Information 11 Thermistor
QLM35860-005 1 mW Analog Laser 12 Thermistor
QLM35882-005 1.6 mW Analog Laser 13 NC
These laser modides may be screened to customer-specific requirements. 14 Cooler (-)

Product Information/Lasers 19



B Telecom trunk applications

B Gigabit components for telecom

W 7 mW rated output power

B 7550 nm wavelength

B DFB laser chip

B Cooled 14-pin DIL package, single-mode fiber

Description

The DFB laser chip featured in the QLMS5S890 laser module operates at 1550 nm with a
rated output power of 1 mW. This laser can be used for telecom trunk applications and as
a gigabit component for telecom applications. The industry-standard 14-pin DIL package
includes a thermoelectric cooler and single-mode fiber pigtail. Pigtail is available termi-
nated with optional FC/PC, Biconic or ST connector.

- - -
Specifications
(Thaser = 25°C, Tcase = -20 to 65°C, except as noted)
Rated Output Power, P (uW) 1000
Min Max

Laser Spectral Characteristics®

QLM5S890

1 mW 1550 DFB Laser

Wavelength (nm, mean) 1500 1560  Absolute Maximum Ratings -

Spectral width (nm, FWHM) 0.1 Laser Element (T = 25°C)

Side mode suppression ratio (dB) 30 __ Fiber-coupled optical power (mW) 5
Laser Drive Characteristics __ Forward current (mA) 150
__Threshold I (mA) ' 7 5 50 Reverse voltage (V) 2

Output power at threshold (UW) - 35 Reverse current (mA) 2

Modulation current (at P, mA) ) 10 50 Monitor Detector (T = 25°C)

Slope efficiency (P/I, UW/mA) 20 100 Reverse photocurrent (mA) 1

Forward voltage at rated power (V) 7 ) B 1.8 Reverse voltage (V) 10

Series resistance (Ohms) - 10 Forward current (mA) 2

Optical rise/falltime (nsec, 10-90%) 0.3 Thermistor

Analog bandwidth (MHz, -3 dB response) 800 Voltage (V) 5
Monitor Photodiode Characteristics ] Current (mA) ) 2

Monitor detector responsivity (WA/LW) ] 0.05 0.5 Thermoelectric Cooler

Monitor detector dark T (UA at -5 V) 0.15 ~ Current (A) L5
__Tracking error (dB, Tiaser = 25°C. Tease = 0 to 65°C, relative to 25°C) 0.5 0.5 Voltage (V) o 2
Laser Temperature Range ] )  Operating temperature (°C) -40 to 70
 Operating temperature range (°C) B ] 220 65 Package

Laser element operating temperature (°C) B 25 7 25 __Storage temperature (°C) -40 to 70
~_ Storage temperature range (°C) B -40 70 Operating temperature (°C) -40 10 70
Thermoelectric Cooler Characteristics o i _ Lead soldering temperature (°C) 260
- Current (A) B o B 0.8 Lead soldering duration (scc) 10

Voltage (V) B 1.5 Fiber yield strength (N) 10

Power (W) 2 Fiber bend radius (mm, min.) 30
Thermistor Characteristics o -

Tiaser at R = 10K Ohms (°C) 0 245 255 Pin Connections _

R at Tiaser = 25°C (K Ohms) - s 102 | Cooler (+) (Bottom View)
*Spectral Measurement Conditions:  Average Opiical Power (uW) 500 2 NC ,;]

Modulation Frequency (MHz) 300 3 NC ( ‘ |
2 |
4 NC 1 meter fiber 12 5 L‘
S5 Case Ground
6 NC
7 Monitor Cathode (+)
- - 8 Monitor Anode (-)
Ordering Information 9 Laser Cathode (-
10 Laser Anode (+), Case Ground
- Suffix 11 Thermistor
12 Thermistor
Base Model No Connector FC/PC Biconic ST 13 NC
QLM5S890 -002 -050 -051 -052 14 Cooler (-)
Product Information/Lasers 25
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QLD3S502

5 & 8 W Cooled LED

B Telecom access and junction applications

® 5 and 8 uW rated output powers available

W 7300 nm wavelength

M Cooled 14-pin DIL package, single-mode fiber

Description

The QLD3S502 light-emitting diode is an edge-emitting device available at two power -
levels, 5 and 8 uW. Both versions operate at a wavelength of 1300 nm and are packaged
in an industry-standard 14-pin DIL package complete with cooler and thermistor. Single- _
mode fiber pigtail is standard. Pigtail is available terminated with optional FC/PC, Biconic
or ST connector. _

- - =
Specifications
(Tieo = Tease = -20 to 60°C, except as noted)
QLD3$502 -001,-050, -004,-053, Pin Connections (@ottom View) _
-051,-052 -054,-055 1 Cooler (+) I
VT — 2 NC . l
in Typ Max Min Typ Max N . ! _
LED Peak Optical Power 3 NC S T L)
“Rated output power (LW, 25°C. 150 mA) 5 8 4 NC 14 8
LED Spectral Characteristics* _
Wavelength (nm, mean) 270 1330 1270 g o Case Ground
Speciral width (nm, FWHM) ' 50 gy 6 NC
Spectral shift (nm/Cy 0.7 07 7 NC —
LED Drive Characteristics ' - ' 8 NC
~_Drive current (InA) ) 150 150 9 LED Cathode (-)
Slope efficiency (P/I, uW/mA at 25°C) 0.033 0.053 10 LED Anode (+), Case Ground
Forward voltage at rated power (V) 1.8 1.8 . ’
Series resistance (Ohms) ] 10 o U Thenms[or _
Optical rise/falltime {nsec, 10-90%) ) ’ 4 4 12 Thermistor
Thermoelectric Cooler Characteristics | ] 13 NC |
Current (Aat6scy 0.9 ) 09 14 Cooler (- —
Voltage (V at 65°C) 1.6 1.6
Power (W at 65°C) L5 - 1.5
Thermlstor Characteristics {Typical temperature coeflicient, %/C: a1

'LED temperature at R = 10K Ohms 24 5 25.5 24.5 5.8
" Thermistor resistance at ZJ“C (K Ohms) 9.8 102 98 10.2
Reliability o
MTTF (years at 25°C) ) ~ 50 50
MTTF (years at 50°C) ] 35 23

TT10%F (years at 25°C) ) 10 10 j
LED Temperature Range e . |
Operating temperature range (°C) =20 63 =200 65
__Storage temperature range °C) A 0 o os 10
*Spectral Measurement Conditions:  Temperature (° C) 25
Drive Current (mA) 130
Product Information/LEDs 33

Maodulation CW

Ordermg Information
—— e - ——Suffix- - e —

Base Model No Connector FC/PC Biconic ST
QLD3s502 -001 -050 -051 -052 (5 pW version)
QLD3S502 -004 -053 -054 -055 (8 uW version)




Cooler/Heater
Circuitry

The following circuit senses the temperature of the laser submount through the use of an
internal NTC 10K Ohm thermistor with a temperature coefficient of -4.4%/°C. As the

#la noaann d PO

inside the laser changes, the change in thermistor resistance is translated into
the supply of current to the thermoelectric cooler.

temperature ide thalace hanane

wianplraul
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Laser Power
Stabilization
Circuitry

Being a threshold device, a laser requires a DC current input to bias the laser at its proper
operating point. This is in addition to the data signal input. The optimum DC operating
point varies from device to device, as well as with temperature and over life. Using the back
facet monitor detector as a reference, the power stabilization circuit provides the proper
amount of DC current to the laser to ensure a constant, fiber-coupled, average power output.
This is known as single loop control.

0 .Auf 1K
10uf
, Y
Monitor I R
Detector 1
t
f 1
| =
2 - 1
72 LM258 2N ‘ o 6.7 8 &S
3 |+ \L 172 LM258 > pl—
10uf I 5+ 7 1N4148
| LM136 4
. - o0 2K | 01 =
G { NV 5.2V
0.11 Lox
-5.2V = : R ’\/\/\/—_L _
20K K= 2
Power ‘E?
] ow Adjust gg
%'G
-d
Modulation —
Input Bias TEE 15 0 024
j HP33150A , VA
i or Equiv. I
0.001uf
§39 o u I 2N2222
% Current
La - ——"WA—0 Monitor
ser x 100 1K 1 Amp/Volt
174 W
= &
-5.2v

*Effectively limits maximum optical power output by limiting the maximum attainable
monitor detector current.
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